INTRODUCTION: Current methods of C1 fixation include lateral mass screw fixation, which places a screw near the vertebral artery and involves dissection around the C2 ganglion, as well as various wiring techniques. Locking plate fixation may improve the quality of fixation over wiring and decrease risk to neurologic and vascular structures. The purpose of this study was to evaluate the anatomic feasibility and biomechanical properties of a new posterior C1 locking plate in a C1-C2 fixation model. The C1 plate was compared to the Harms technique (lateral mass screws at C1 with pars screws at C2).
INTRODUCTION: Current methods of C1 fixation include lateral mass screw fixation, which places a screw near the vertebral artery and involves dissection around the C2 ganglion, as well as various wiring techniques. Locking plate fixation may improve the quality of fixation over wiring and decrease risk to neurologic and vascular structures. The purpose of this study was to evaluate the anatomic feasibility and biomechanical properties of a new posterior C1 locking plate in a C1-C2 fixation model. The C1 plate was compared to the Harms technique (lateral mass screws at C1 with pars screws at C2).
METHODS: A novel four hole locking plate was designed with four 2.4 mm locking screw holes and two lateral variable angle screw heads to allow for rod connection to a variable angle screw system. Anatomic assessment of the posterior ring of C1 was performed to assess for appropriate screw length. Fifty specimens from the Haman Todd collection in Cleveland Ohio were measured at midline and 5,10,15 and 20 mm on each side to assess bony thickness. Fifty CT scans were also reviewed and measured at the same anatomic points.
Five fresh frozen human cadaveric specimens (C0-C4) were prepared and tested in the harvested condition in flexion-extension, left-right lateral bending and left-right axial torsion under displacement control to an end load limit of 1.5 Nm. The base of the odontoid was cut to create a destabilized condition and specimens were retested under two different instrumented conditions: 1. Locking plate fixation of C1 with translaminar screws at C2 (C1 Plate) and 2. Lateral mass screws at C1 with pars screws at C2 (Harms). Four 2.4mm X 8mm screws were used in the C1 locking plate, bicortical 3.5mm diameter screws were used for the C1 lateral mass fixation and 3.5mm X 20 mm screws were used for all fixation at C2. All constructs used 3.5 mm rods. Normalized flexibility and motion data were compared using a one-way ANOVA (P<0.05) and SNK test. RESULTS: Table 1 summarizes the anatomical measurements. Mean thickness measurements were larger on cadaveric specimens, suggesting that CT measurements slightly underestimate the greatest thickness. No statistically significant differences between the C1 Plate and Harms instrumented spine conditions were observed for all biomechanical tests conditions. Both instrumented spine conditions demonstrated significantly decreased global flexibility, and significantly decreased motion of operated level (C1-C2), as compared to the harvested spine condition in flexion, left and right axial rotation.
CONCLUSIONS: A novel C1 posterior locking plate was designed and tested in a C1-C2 fixation model. The C1 locking plate fixation technique was biomechanically equivalent to the existing Harms technique. The C1 locking plate can be considered a viable alternative to existing fixation techniques with decreased surgical risk. If noted the author indicates something of value received. The codes are identified as a -research or institutional support; b -miscellaneous funding; c -royalties; d -stock options; e -consultant or employee; n -no conflicts disclosed and * disclosure not available at the time of printing. For full information, refer to inside cover.
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